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Study of Radiation Damage Mechanisms of Structural Materials in Nuclear Reactors
by Defect structure - Elemental distribution Tomography
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“ Defect structure - Elemental distribution Tomography” , method to map
irradiation-induced fine defects structures obtained by transmission electron microscopy (TEM) and
inhomogeneous elemental distribution obtained by 3D atom probe (3D-AP) in the same 3D real space
with sub-nm special resolution, has been successfully developed. Using this new method, we have
found unsolved degradation mechanisms of the structural materials of nuclear reactors, which is very

important for the safety operation. For example, the fine dislocation loops formed in reactor
pressure vessel steels are one of the main origins of the embrittlement by the long term neutron
irradiation, similar revel to the well-known contribution of the solute clusters.
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